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(54) UNINTERRUPTIVE SWITCHING REGULATOR 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To make it possible to conduct a 
residual charge confirmation test for a secondary battery by 
stopping the operation of a primary-side switching device by an 
external signal. 

SOLUTION: When the voltage of a commercial power supply 1 
drops or the commercial power supply 1 stops, a secondary 
battery 14 becomes an input source for a tertiary converter 72 and 
then a tertiary side switching device 1 1 comes to an active state 
and stabilized power is supplied to a load 24 from the secondary 
battery 1 4 without even a short cut of power. By stopping a 
primary side switching device 8 at the primary side circuit 1 a by, 
for example, an external command based on an execution 
command, etc., from a computer software, the power supplying 
circuit is automatically switched from the primary side circuit to 
the discharging circuit 3d side which has the secondary battery 14 
as an input source. At that time, when the secondary battery 1 4 is 
discharged by 90% and it reaches the terminal voltage, a battery 
voltage drop signal is generated and the signal is received by the 
computer again and a battery residual charge confirmation test is 
performed. Therefore, the secondary battery can be checked 
periodically and thereby a power cut preventive measure can be 
taken. 
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^chi:t)tc, zL'Anm(Dmmmiz^nm^mf±^mmm 

mx;^-DX. mm^mm^(D^nmm^<Dn'm\zm<^-f 
Tc. -'Ais.iU'^ y^>^mf-^mmvxi^mr^E.'Am 

f^mmm<Dmui?n\z^-oxzL'Anm<DiKWi^mm'r^ 
}m^^€ommm^^if\'^Atimn\z^'Dxmm^m^i^ 

CO 0 0 1] 

mu.^^n3ii^i)^x^^^m\zm-r^^(Dx$,^. 

[0 0 0 2] 

ti, mi 4\Z7f:T<i:.'oU^cox^^o J^T. ffl#t::Ui0>^ 
^y^>^m=?'8\Zj^'DX^3 y}^>^:^nxi^im^h^ 

^^mmmmy^ k 1 9 , ^my-i h 2 0 , 

n-i';U2i, ~:;i>:ffJ¥m=i>^>^t- 2 3 f::ctoT¥m 
^b^n. iE2?ittH:^i:^i:-3T^^2 4tc#t)^^$n<6„ — 

S5i^iSh^>X4<7)=^^c<|tJtwl5:frte>n;tH^#IS(^ 
— ;6r4ci(::«, ^m3-r;P8i, i^ig^ssy-r^- K 8 

2, ^»tt^'r:t"H8 3{3J:oT;^^^n^^3-^'1' 

=:'Anm 1 4 75^ii:^jtcfiij^$nT^^i5igs7&ii^fij6$n. 



MfB— :;i5(:^ii4 a ^mn^i^m^nm\z^^/\j\^7.nm 
iz^-DX-'^mmi 4^^^n^n^^'^\zrj,^x^^^. 

^rzi\^jjco^:kmu4b\z\t. mmmmit^wmcDm. 
zL:kmmi 4 ^Ati ^z\^x~-'Am7.-r y'^ycfm^s^ 
mmi^xi^Wj-r^t^- hm^xmm^n^E.'mM y 
\ wz^^x^f-^ yyfiy^^fitzMM^z^^ 
m^nM-n^'^kn. mwin:u \ \z\\iO'ox::yJKnM i 4 ^ 

A;^jx^.;i/^-,hbT. Kj^j^h^>X4€^LT-:;^ 

[0 0 0 3] 

^(ritz.mznM'^^t.u-ox^y) . nrnmrnz^'^tm. 

<^3^g^t*i<?m^g<Z)V$fe0iJ^bT5gj§^$nTl^S, tie 

~'^m^mt^h(Dvy :sLr\z^:^m'x^^\z^'ox 

fSi^tr-:;^m?&l 4©|ii^^fT5Ci:;5iti£JM<h?^i:'5o ^ 
[0 0 0 4] 

mm-t^mm^mt. c(Dmm^m(Dmtimiz-^m^^h 

^>xco-^#^^-;^!:0jx-f y^>^m^t^m.miz 
t^mi'. i^i^i^h^>XJCpl:tbTi^l^?S/^;i/Xm/E^% 

:^mm\zm7M. w-m^^^^t^mi^x. B.m\znLxmm 
iiitimti^mmT^^:^m^^h. M?&h^>x(OH 
'A^m^zz:knmt^m.m\zi^t^-r^iiiih\z. --An 
m(Dmmmz^nm^mj£^mmBm]s\^^mmzytm 
iHig§^, m§^^'A^utz:.'Amm(Df0^x^-DX. Mie^t 

y^^<h|^«!bTf^Ki'r'5H:^m< *y^>ir3^^i:<& 

f::J;oT-^mmcot^^^^|g-r^c:i:^gW<^=b, m 
^I^SB A :^ J; o Ti^f^ plti i: b i ^ i: r S 

it, mmmm(Dmni^n^Mmmz^^L. =i:^mm<D 
x$>^. 

[0 0 0 5] 
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1, iii6*3,i:tjf® 1 3(3SoaiTisi?qTe„ mmnmi 

^2(DH\t}m\:il^imi^ b^>X4 (D—^k^UA a <t F E 

-r^^'Am^^2 a-zimf^-^nx^^^^. ^^izmm^h 
^ > 7. 4 <D^:kmm 4 b\z\t. ^mmmi^i&tfLi 6iim 

8 ^-'Arnrn 1 4 t.^mmzmm^n. f)^-D:=-:knm i 
4<Dmmm\z^mm^nf£mnmumm^ 1 s^o^^^ttb 

(Dm.tfi^mt'^itx^m^cD^m^^nmmm^nv. 
^nm^s c:fym0Z^nxi,^^. ^rc. mfiBH^#^4 
bh-:kn.mi 4<Dmx$>-ox. mte^miHi^ a c ©jte 
nnf^^(D{fym\z\:iE,:km::^-< ^y^^y^m^ 1 1 f)m\>f 
>^nxnmmms d^mfo^-^n, cine. 2ot::j:oTH 

^mjairC 1 6 i:aa^J K D 1 7 iiiSfig^B^ 

-en^'ncoy-hiHlKl 2. l StOMtZjcoTie- 
[0 0 0 6] -eUT® l*5<fctJfgI6<D^^^{:::feViT. 

m^vfcnnm^s (i<Dm\zmmmzmr)miD^z,ii\z 

bbrzum^e- }^xm^^iiimm^mj^mm\zX'::>xm^ 

4(Dnfims:TL. 9 o%mm(Dmi^nj£\zmmL'rcm 
{znmnj£i&Tm^^m\^. c:(oft^^ii^=i>fcf a.- 
^mx^\^fxnmn&mmm.^^mTT^. ■&^;tjgffi 

CO 0 0 7] colHlSg^^Jt UT«, 1 3 f::^-r 



'3'>i:^S!l{'^-r'5 F E T 7 4 y- KfiiJlZ F E T 7 5 

nr, -'Amx^ y^>^'m'?-s\t^±'r^zL\zu 
-^(DW}i^^^zr.'Ammi 4(Dmm^noz.tfi<x'^ 

mmzno,^o\zi.x:^< Ztf}m^L^^\ 
[0 0 0 8] :i<D^oummz,k.o. B^mmt^:2> 
^oL-^^<Dmmmm<Dmm^\z. ^mmz~;knm(D 
mwx^n-o^t^^x'^. wnm\zM-t^i:^fif5^±^no 

[0 0 0 9] ^fcz,<Djiorji^mm<Dmf^}^^\zh. m 

f,z-:D\^^xm\zmmT^o m-\z\t. =i'Amm^(D^nm 
iz^f<i-^^m^(D^'mf±^nmmm(D^(Dm^m^:^m 
frfibne. :i<Dm^mm\:i^i^\z^^n. sirmm^ 
mmi^-D-Dnmizmm-t^. ^mcd^zm^^^t^^ 
m^h^>:^4<D—'A^m4 a\zwm-^n^, ^mxti 
(Dmm^^m^Ati\z^':>x^'Amm4 bizm^^n^^ 

4a:>iEmm^mmv. ^(Dmmj^.e s^itnm^mf^^ 

I s(DAti(D^v-yjiiLxi^^. 9-f}^^\t. 

y/^''mmmm'T-i7^mmzmmi.. :in^mmm± 

y^:t-\^ 1 8(Dr /-i^mizm^mm-r^. ^rc. h 
'Amm4bcom^mt:)Dm\^m^. —Anmi acdm^m 

3 d tfji^^'Amzi >y\'-^ 7 2 tC43frt^3^^l^ih 

mm^i 7<Duu^i^m<Dmm.^^^nmmn&^nm 
mmm^i s(D^nm^mmtvxmm-r^o 
m-mi^ayz-K-mmmmi^i 7<z)x5'^^'i5^<^-H 
i8<Dmmj^jz. ^mm^n&^mmmmm^i s<Dm 

[ 0 0 1 0 3 , 0 1 43 J: 2 , ms^zxo. 
^<Di^m\z'Dl.^xm^n•r^o mmn^i<D^mAtimm 

f}^$>^m\z\t, ¥it=3>T^>-t^— 3tcti. mm\si^2iz 
^^xm:fk^nrcm^nf£^mpL^tis :i<Dmmnj£^ 
xtiti^x. -:;^«ijn>A*-i5^7 i ni&f^T^. mmm 
mi(Dn&i}^AE'mmm[H\z$>^miz}:i. ~^Anmi4(D 
^f£\zMi.x~'Ai^m^i a-/)m9c'r^j:o. --^mm 

4 a i:H;ik#^§4 b<7)P{^^^56X43<„ -trj^t)^. — 

2, ¥m=I>-7='>t^-3Cl[i^i^^/E$E 1, 

E lOft/hM/N l>E2c7)gAf[t/N2 
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nmzj:^xm^^n^n}±E Sit. ei-vfs-v 
y'^>i7'm^8(DmiiF{zj:':)xm.n^m^mmz^ o , 

E4-E3X (N2/N1) U^nf£:/)mMi.. E 1 l,t 
E 3 i:Jat^^bViC:ii:±|B®^(DM^j;0, E4>E 

2tu^. 'i^-ox. ^:kmu>n—9 7 2\-x. —ikmzi 

fe, H^fiyx-f ';/5^>^^^ 1 i\z\-x. ^nt^oN^m 
x^. mmm^^-i ^\z^^xnm\t.mnu\^^. 
cticfco, —'AMx-^ v'^>'^M=f'8i)^o^m\zm^'^ 
^h;^#^4 btcil^^n-5mjEE4ti, -;^s:^?&coil 

1 6^iU/x:^-y'f ;t-H4 0 a{;J:-3T^S0, E4 

iimn\^rci cFu^nw. mz\z^'t^o\z-:iK.n 

n 1 4 (D3feM35«t bT^tl. -e<0¥i^figJ&« I C A .h^i: 

[0 0 11] -r7'cCt:»-^c:c7)5femm»^ I CAtt, ^ : 
ICA= (ToN^T) XI CP -d) 

(AH) T^^n-S^S;*^^^^^^;}^?^^^^ 

h-4 0 bOMS;5rfS]||JEVp40b'i:^ PNPh^>>?7: 
^$^4 4 0^-XX5^yi5'mJEVBE44<kt)' ^. 

I CP= (V24o+VF40b- 

iz. ^m^m\z\tM^m^u^^^^m±T^!i:^m±. 

>zyxi^4 I iz^i^-Dxmm^tirci^^yhu^^LU'-^ 
3 8 (Dijv- \^mm-^^'tcozi ]y^^mm^u-Dxmti. 

m.tfi4 2a, 4 2 b^mtlXh^>zy7.^ 4 400^—7. 
^mf£E4iz^D. ^'Amm4b(Dm^t^ii>i^^0~:k 

nmi 4<DiEm^^^n.m^mo. mmmmm^mi 

iE3?iJKn«y/t-Mfflm^l 7 tmyj{^(D^mWj±y^ 
^-}^ i S^mmLX. ='AWi^4b(Dm^t^tDDmz 

m^^^izmti^o 

Thi.<itM<u^rciib. ^m^nx'^m^m\z$>^- 
:^nmi 4(DE2u^m.mm&i}^^^^m:3>/^-^ 7 2 



^1 i^M-DX-'Ammi 4(D^m\zmn. e4' 

^a^^^f-S^ -^-LT, -:kmm4 c{ZE5tji^mf£ 
1 4:6^<^fe^^2 4t3^^UT. ^^itHStJiimm^tl^ ^ 

^m^i i(Dmn&^Tiz^'::>x^'Ammi 4<DM.miz 
mLxmmmztji^rztb. ^mm^s c\rtj^W}mz^± 

^nm=ft:>nti.^^z.t.\ztji^. 

[0 0 13] ^— ^UT> 0 1 {I431^T— ;i^{|iJ*5j::?>'H 
;^ffliJn>/\'— iS' 7 1 , 7 2(7)i5^^B^Jl:iS^-r;^-H5. 9 

x^K)tji^mmmwx^^e, i o^mm-r^.'^x^^. 
z.<Dmmmm^^e. i oof^m^z^i^^xm.m'r 
—:km^jzzjf^^;kmoyx^y^>^m'^8, ii<d 

/X-^7 1 ^fc«7 2 CDi^^git^a^ig da^-frf) 7&« 

Oo ^d-r. —'Am^^l^E.'AB\(D^:2>/^~-^ 7 1. 
7 2<^X-r 'y^>i:?^S^8. 1 lc0^lii5^;6t9ftn^gB 
^, gIO0tJT'«&X'l''y^>iy^^8. ll(DHU'f> 
iSiJJCtz3.-X6, 1 0 Ab, 5^^lpIgS{-^n'6^1^ 

^mmmzwK)m'^^>xvizvx\^^^o =seoT, 

:;^0|J^ /!:JiH:;^iSiJn >a-^ 7 1,72 (D\.^-rn^^f)m 

mmm^tifzhi^xh. iE-^u:^(Duyn-^7 i^ta 
«7 2\z^^xmtii&rf<o^^^^^'^mi^^fToz^i)'ix 

mmnm\z^^xmLtL^^o\z. ^mw^m^y^^x^^ 

C0 0 14]^HiLT> 0 U^^BV^T^-Tct^tr, — 

:if^mumz^n^mmm±y-^^- k 5 tmrnz^m-^ 
n^mm.^^ 7 tmvfihti^. ^mts-^mm 1 4 <dk 

tii}^^ni.rz.^(D^tiumm^(Dm^<D^<Dh<Dxi^ 
z.(DmM^^7 (DY^m\z'D\.^xmm't^. m 

ltc*5(.iT, ^ffi^ili l7i)^6(^A:ti75^^^S#tctS. 

fitt;fe^c®iHig§3 aoA^gi5tcts, w-m^y^y-^-s^z 
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[0 0 1 5^ UT, mA^m^^x-^ih\zmm\zwtm't 

>'f>-^-z\z^m.^^n,m.^vxmn. i^n>7^>it 

— s\z^m^nrcum.nj±^xiimtvx. 7.-(y^> 

3>x>-t^-3^c^^J:>5^c»fEn^<, z.(Dnm \ awz 

m2 A.\z^ti^n^. tniznm\z. mm<D^^\z. h 
:kmu4h\z'EAti.^mn}^f}mn-^n. n.m.iA3t. 

is<Dm^\^^m^i.. ^:kmu^h<om^^^t}K^mz 

1 a^if^fcmMb. ^»?t I A 1 %^m3>^>1t-3 

<DWin^ii%>\zmm\.. w\m\zmui A^^mmr^. 
^(Df^W:. -^knmi A(onf£i)^n&¥.A\zm^rz.^. 

mnxE^'Am::^^ y'f-y^m^i xi^^r^'f^y^m^ 

2 {Cf^^^oT I D 2 /I^Ml^ 2 4 tc^< .^iSi§f ^: bTSit 

^^4 atCtl^£EE 3 ' 7>^04^ (D^^i^f-^^'T'Si^T. 

:3 >7^>th~ 3 6 -;^i:{l'JX < ^ >^^^ 8 Of^ 
^iS^'1'::r-H8 acr)JIIS:^|^*3J:t;ft:ir-X6, ^^fcM 

»ftS^7€aSLT, ^m^y^y^-z\zm^^nM. 

I D 1 ^^/^^n-So dClT', — ^#JX< •y^>^^^8 

iH;i^{gijx-r 'y^>^^^i \ \%n^\^x^m\.x^ 

-5, ^\^^u^-^-n-:^^x\x, m^t^r^^^y'^ 
mizu^ mm^jm^' ^z^mtr ^ -eiiiJt c oijiHg 
-Dif^x^t^m-t^. 

[0 0 1 63 t^eoT, ^gsti D if}m^<D^w:^\^\zm 

nx^^^^{z\t. mm^±y^^-\' 5{zmLxmjj\^ 

m^^m-r^. c(dxo\z. mzMm^tfi7:fymjfniit 



^n^n^^^^mmt^Mnu^^<Dx\ mm^zmm^^ 

^yji^^zx-DX—Anmi Af)^^conn^^^^M^zm\z 
u^<koUDCi^nf3m^i^. ^^-^^(D^izmmnm,! 
t^i^nx$>'DrciiLx^. ¥mn>7=^>it-3{z^ift$ 
nxi^^^cv2r-m-^n^x.^)v^-^At!mti.x. 

^2 4\znT^ihtfmj£^. w-\-^^ji^mm\tut^-r^ 
^.(ommmjii <D{\f:>K^\z. ^jy^i^-^mm-r^mz 

[0 0 17] ^ESchUT, — ^MimSS 1 a<^)X'1''j/^> 
:;^{SiJX<^y5^>^^^8^:H;^{aijX'1'';/^>i^m^l 1 

110^3 a\z^^^x\tzi:kmmi 4-^(D^mm^iDnx 

mm^2 2<D\^~'<Dmnmt)^i^. -'Aisimxx^-'Amy^ 
■<y^>^m^8, 1 KD^n-^twznft^-r^. -'Am 
y-hsssi 2iij:u^Am<f-hm^i s^mvx. 
mB^ti^tKDT.^ y^>^m^s, iif}mm^tLx 

ViS, Vti^LU-fyii^. ^iil^X^T.'i y'^y^m^s, 

1 i(D^^^m\z{t:k^rjim^$>^rz^sb. x^y^y^ 
mmn}£ i:iz:x'nFET(Dy-hmf£) i^m\z^^m 
^^^cxL^^. z<D^mmtm7 (-r) izjur^v ■ 

\z. -:;^ffiij3>/N*-^ 7 KDliitf^m (m^(DA) ib^. 

m^(D(t>i^) m'^\z^\^^xmmtu^o 

ti^yyt^. -AmT.^ y^y^m^8(DiL'^±-/)^KiX0 
t>, <t> ,fz^f^<u^z.^^M:^Lx:ioo. mmnui 

mz. }m^<Dmmu^xmLx\^^^^^^f. ~:kmmi 

m-rti{t. ntim(D^m.nmi A3izx^^nm<i:D. <t> 
x<DW^\zx^WLn.mti^iK^<t^^^^. -Anmi4 
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[0 0 18] z.n^m±-r^rz!sb. mi 
(p) iz^-rxo^z. —rAm^^z-^—^ 7 KDihij^m 

(^4"® A) <DiLt>±.f)^0^^:km:n>n—'$^ 7 2<r>ih 

2. 1 3pMcoy'r;*--K5 0ty^:r-K5 l^SV^tC 

i^m^m<DiLt,±'^^y:)^^i^^^v\z, srcftii:^-eti, 
8a)ONm<Dmmmmtm8<D^oiztj:v. igi + i 

^/t|g:fct5 2, 5 4. 5 8, e 4(Di&tnmf)m^^\^^. 

co9JjM^'i^^rcisbiz\t. m5\z^{.rzkoiz. 

\^ ^ Q ^\Wjm\zmmv'0'D . t^'Dm.tK^ 2(DmKm^ 

-y^>ifm=F8 (FET) (^y- h^ffity- h^BEX 

/z:$^<:t-H5 l:«^h'5^-:/h^>X4 7 (D-:;^iEtJH:^ 
EP{z^^LTj!5;^r6]t;i7:£;5<Dt?iai ocoi^t;:?:^:^. S 
trCSS, 5 9, 6 S^^^TiS^JtT^cCoT-r >tf-i5^>X 

75^:;^^</j:S^II. 1^ 8 cd I G 3 > I G 5 <h/cCc» Tl^ 1 

li^\^xmn^z.h\zf^^. cc-eiai 2cD(E)tiH;^{|ijx 
u/^>i5^m^i 1 (FET) (^y-h^m<ty-h^ 

/I X 1/ 3 ;i/ K L/^;u V , ^ , 0tiH^fflijX -f 5^ > 

m^8<DOFFm<D^mmm-tm9<nx-o\ztLK^. —a 

fS'JX ^ >y ^ > 8 CO^ J-gX. 6 n/zm^^ ^ , 
h^>>?XiS'-6 2cO>^-xmJE^I&irj:5 4^3lUT^I 

^j2^tPc:t-C]6*m$n-5c:itr;'^^So c:^T^j5ftiGD 

Its. ^(7)P#CO^-X^»fE^^LTl.^>2>o H^^iH'JX-r^y 



mJBE E N tc*f L TWi:^r^ i: S cfc ^ t:: $ tlT l.^ -5 
i6, I GD4= I GD2+ I GD3t;:c^. t^tpT, ^ 

2^ I G D 1 {'It^T^w^t I G D 2 (T)^if^X^ <Uy) . 1^ 
mfflh^>vX:$'-6 Z(D-nVO^nM\'^. I GD4X 

ift^ffl s^vvXiJ'-e 3{7)hFE«i:?'«c^«sm> H^^ffi'J 

fr^-;^{|iJX >yf^>i/^^8CD-enctO^>J:0¥<;feS(^ 

^n, iai2o@. (^(Dko\z. ^Am\X'i y^>^m 
mr^'\(D\Hmizx^z^\zt^^. u-dx. Mm:<Dui^mm 

[0 0 2 0] 

i^m<D%iijm ^:iAz\zmmLrz.^o^z. :$^mM\z^ti 

-AB\X^ y^>^m'r'<DWji^^^mwn\Zk':^X 

f?ih$-a-, ^mmm.<Dmm^n^Mmmzm:zi.. ~a 

x^^(nx. BMm.m-^^^>\±::2.—'^m(r>'mwsm(o 

m.m^\z. '^mm\z-AMM<D^%mMmMMm(D^-^^ 

i^tT-^S. t¥oT. ^>:$^:^>X«il^^Jt':>fciei«^ 

mm\.tLk^um^<Dmm-m-^^tVi7L^z.t.x. ®^ 

z. E-h^u\^t.uy) . 'ny\i=L—^mz^\'^^nv^T -J 

^.i¥mi±x-r ^y^>'^iy=^a.i^'-^iiux. $m\zmn 

[0 2] :$imm<Dmmmiz^iff^^Mcnmm^^^^-r 

[^3] :^^m<Dmmm\z:}oiff^^mmm^t^m(o-m^ 

m4) ^mM<Dmmm\z:}si,-f^m.m<Dmti^mrmBM 
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